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(54) Device for connection of a nozzle of pre-mixing chaml>er of a gas turbine, to a housing of 
the pre-mixing chamber 



(57) A device (31 ) for connection of a nozzle (23) of 
a pre-mixing cliamber ( 1 1 ) of a gas turbine, to a housing 
(12) of the pre-mixing chamber (11) comprises a flange 
(33) which clasps and retains the nozzle (23). The flange 



(33) is connected in a detachable manner to the housing 
(1 2) of the pre-mixing chamber (1 1 ), so as to render the 
nozzle (23) Integral with the housing (12) of the pre-mix- 
ing chamber (11). 
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Description 

[0001] The present invention relates to a device for 
connection of a nozzle of a pre-mixing chamber of a gas 
turbine, to a housing of the pre-mixing chamber. 
[0002] It is known that gas turbines comprise a com- 
pressor, to which air is supplied from the external envi- 
ronment in order to pressurise the compressor. The 
compressed air passes into a series of pre-mixing 
chambers, which end in a nozzle, in each of which an 
injector supplies fuel which is mixed with the air in order 
to form an air/fuel mixture to be burnt. When the mixture 
passes through the nozzle, it enters the combustion 
chamber, where it burns, and produces gases with a 
high level of enthalpy, which are expanded in a turbine. 
The turbine transforms the enthalpy of the gases into 
mechanical energy which is available to a user. 
[0003] The present invention relates in particular to 
nozzles which admit the mixture which is formed in the 
pre-mixer inside the combustion chamber, and to the de- 
vice for connection of the nozzles to a housing of a pre- 
mixing chamber. These nozzles consist of generally 
converging elements, and are commonly known as 
shrouds. 

[0004] In order to make apparent the technical prob- 
lems which are covered by the present invention, here- 
inafter a brief description is provided of a single pre-mix- 
ing unit 10, with reference to Figure 1 . 
[0005] The pre-mixing unit 10 comprises a pre-mixing 
chamber 11, which is defined by a housing 12 integral 
with a column-type support 13. The column-type sup- 
port 1 3 ends in a plate 14, in which there are provided 
through holes 15 for attachment to a motor body, not 
shown, and a pair of through holes 16 which constitute 
the ends of pipes 17. 18 for supply of the fuel. 
[0006] One pipe 17 opens into an annular chamber 
19. from which, via through holes 20, a portion of the 
fuel is supplied to an air agitator device 21. generally 
indicated as a swirler. In the swirler 21 and the pre-mix- 
ing chamber 11 , there is produced the mixture consist- 
ing of air with a high level of turbulence obtained from 
the compressor, and a portion of fuel supplied vi^ the 
swirler 21. 

[0007] The swirler 21 generally consists of two sepa- 
rate concentric blade elements: an outer element 21a is 
provided with blades which are oriented in one direction, 
whereas an inner element 21b. which is inserted on a 
shaped ogival element 22. is provided with blades which 
are oriented in the opposite direction. 
[0008] The different orientation of the blades of the 
two elements 21a and 21b of the swirler 21 makes it 
possible to obtain downstream from the swirler 21 itself, 
in the pro-mixing chamber 11 . a high level of turbulence 
which creates ideal conditions for obtaining a highly dis- 
persed air-fuel mixture, and thus satisfactory combus- 
tion, it will be appreciated that, as shown in Figure 1. 
the through holes 20 admit the fuel into the outer ele- 
ment 21a of the swirler 21 . 



[0009] The column-type support 1 3 has another pipe 
18 which supplies to a series of pipes, which, in conven- 
tional embodiments (not shown in Figure 1 ) open inside 
the nozzle 23. More particularly, these pipes open in the 

5 vicinity of a mouth of the nozzle 23. which faces the com- 
bustion chamber of the turbine. 
• [0010] The pre-mixing chambers, and in particular the 
nozzles in which these chambers end, and by means of 
which they are connected to the combustion chamber. 

10 are parts of the turbines which are subject to thermal 
stress. 

[0011] Since the flame in the combustion chamber is 
kept anchored in the vicinity of the nozzle, it transmits 
high thermal loads to all the elements of the pre-mixing 
15 unit, and in particular to the nozzle which is the element 
closest to it. 

[0012] The foregoing makes apparent the fact that 
since the nozzle is the element which is under the great- 
est mechanical and thermal stress, it is also the element 

20 which is destined to become worn and damaged most. 
[0013] For this reason, the nozzles generally consist 
of elements which are separate from the housing of the 
pre-mixing chamber, and are connected to the latter in 
a removable or detachable manner, such that they can 

25 bo maintained, and when necessary replaced. 

[0014] In the conventional embodiments, the nozzle 
is connected directly to the housing of the pre-mixing 
chamber. This means that removal of the connection 
and separation of the nozzle from the housing of the pre- 

30 mixing chamber are somewhat lengthy and difficult. In 
addition, in order to be able to produce sealed connec- 
tions between the nozzle and the housing, accurate 
work is necessary, which is substantially lengthy difficult 
and costly. 

35 [0015] The present invention seeks to eliminate the 
above-described technical disadvantages, by providing 
a device for connection of a nozzle of a pre-mixing 
chamber of a gas turbine, to a housing of the pre-mixing 
chamber, which makes it possible to carry out rapid, sim- 

40 pie connections of the nozzle to the housing of the pre- 
mixing chamber. 

[0016] The invention also seeks to provide a device 
for connection of a nozzle to a pre-mixing chamber of a 
gas turbine, to a housing of the pre-mixing chamber. 
45 which makes it possible to disconnect the nozzle from 
the housing of the pre-mixing chamber in a substantially 
fast, simple manner. 

[0017] The invention further seeks to provide a device 
for connection of a nozzle of a pre-mixing chamber of a 
so gas turbine, to a housing of the pre-mixing chamber, 

which makes it possible to maintain and optionally re- 
place the nozzle of the mixing unit in a substantially fast, 
simple manner. 

[0018] The invention still further seeks to provide a de- 
55 vice for connection of a nozzle of a pre-mixing chamber 
of a gas turbine, to a housing of the pre-mixing chamber, 
which is substantially simple, safe and reliable. 
[0019] According to the invention, a device for con- 
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nection of a nozzle of a pre-mixing chamber of a gas 
turbine to a housing of the pre-mixing chamber compris- 
es at least one flange which clasps and retains the said 
nozzle, the said flange being connected in a detachable 
manner to the said housing of the said pre-mixing cham- s 
ber. so as to render the said nozzle Integral with the said 
housing of the said pre-mixing chamber. 
[0020] According to a preferred embodiment, the 
flange is produced by meansof a bush element, in which 
the nozzte is inserted, with one of the ends connected io 
in a non-detachable manner to the nozzle, and the other 
end connected in a detachable manner to the pre-mixing 
chamber. 

[0021] According to another preferred embodiment, 
the nozzle has an annular cavity, which is surrounded is 
by the bush element. Between the annular cavity of the 
nozzle and the bush element, there is provided a distri- 
bution chamber, which can be supplied with fuel by a 
first pipe, and from which the fuel is discharged, and Is 
admitled into Ihe combuslion chamber downstream 20 
from the nozzle, via second pipes. 
[0022] Further characteristics of the device for con- 
nection according to the invention are also defined In 
the claims. 

[0023] Advantageously, the device for connection ac- 2S 
cording to the present invention is not only economical 
in terms of its production, but also because it makes it 
possible to carry out interventions on the nozzle or on 
the housing of the pre-mixing chamber in a manner 
which is substantially more economical than according 30 
to the known art. 

[0024] The invention will now be described in greater 
detail, by way of example, with reference to the draw- 
ings, in which: - 

35 

Figure 1 shows a lateral elevated cross-section of 
a pre-mixing unit, with a nozzle mounted on a hous- 
ing of a pre-mixing chamber, by means of a device 
for connection according to the invention; 
Figure 2 shows a front elevated view of the pre-mix- 40 
ing unit shown in Figure 1; 

Figure 3 shows a cross-section in plan view of the 
mixing unit shown in Figure 1; and 
Figure 4 shows a cross-section of a detail of the de- 
vice for connection according to the invention. 45 

[0025] The aforementioned Figures show a device for 
connection of a nozzle of a pre-mixing chamber of a gas 
turbine, to a housing of the pre-mixing chamber, which 
is indicated as 31 as a whole. so 
[0026] The nozzle 23 is connected at the front to the 
housing 12 of the combustion chamber 11, and is ac- 
commodated in an annular seat 32 provided at the end 
of the housing 1 2 of the combustion chamber 11 . 
[0027] The device 31 substantially consists of a flange ss 
33, which on one side clasps and retains a nozzle 23 in 
a non-detachable manner, and on the other side is con- 
nected in a detachable manner to a housing 1 2 of the 



pre-mixing chamber 1 1 . such as to render the nozzle 23 
integral with the housing 12. 

[0028] The flange 33 is produced by means of a bush 
element in which the nozzte 23 is inserted, with the ends 
of the bush element connected on one side to the nozzle 
23, and on the other to the housing 1 2. 
[0029] One end of the bush element 33 is provided 
with an edge 34 which projects towards the interior of 
the bush element 33 itself, such as to form a shoulder, 
against which a projecting portion 35 of the nozzte 23 
abuts. 

[0030] The edge 34 extends along the entire periph- 
ery of the bush element 33. and is also annular. 
[0031] The projecting portion 35 is also annular, and 
has circunriferential brazing 36, to secure the bush ele- 
ment 33 onto the nozzle 23. 

[0032] On the other hand, a second end of the bush 
element 33 supports a plate extension 37, which 
projects towards the exterior of the bush element 33. 
and abuts a front portion of ihe housing 12. In this ex- 
tension 37there are provided three through holes, which 
are aligned with an equivalent number of through holes 
provided in the housing 12, in which screws 38 are in- 
serted as threaded locking elements. The screws 38 are 
locked in a threaded portion of the through holes pro- 
vided in the housing 12 of the pre-mixing chamber 11. 
such as to form the detachable connection between the 
nozzle 23 and the housing 1 2 of the pre-mixing chamber 
11 

[0033] Two of the three holes of the bush element 33, 
and thus also of the housing 1 2. are provided in a posi- 
tion which Is symmetrical relative to an axis of symmetry 
39 of the device 31 and of the pre-mixing unit 10, in a 
part In which the housing 12 is connected to a column- 
type support 13 of the pre-mixing unit 10. These holes 
open into recesses 40 provided in an enlarged portion 
41 of the plate extension 37. 

[0034] The third hole is provided in line with the axis 
of symmetry 39. and also in a part opposite that in which 
the column-type support is connected to the housing 1 2 
of the pre-mixing chamber 11 , where the first two holes 
are provided. 

[0035] Along the nozzle 23, and at the projecting por- 
tion 35. there is provided an annular cavity 42, which is 
surrounded by the bush element 33. The annular cavity 
42, which is closed by the bush element 33, forms a dis- 
tribution chamber 43, which communicates with a pipe 
18 provided in the column-type support 1 3, and with fur- 
ther pipes 44 provided inside the body of the nozzle 23. 
The pipes 44 open into the combustion chamber, on a 
front portion of the body of the nozzle 23. 
[0036] The pipe 18 supplies fuel into the distribution 
chamber 43, and from there the fuel is distributed via 
the pipes 44 Into the combustion chamber, such as to 
feed a pilot flame, which usually has an annular shape, 
and surrounds a main flame formed by combustion of 
the fuel distributed by the injector 22. 
[0037] In the embodiment shown by way of non-limit- 
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ing example, there are eight pipes 44. provided inside 
the body of the nozzle 23. around the circumference, 
and equidistant from one another on the latter. 
[0038] Pai-allel to the cavity 42 which forms the distri- 
bution chamber 43, the nozzle 23 has a second annular 
enlarged portion, on which there is provided second 
brazing 45, to secure the bush element 33 onto the noz- 
zle 23. Both the brazing 36 and the brazing 45, which 
connect the bush element 33 to the nozzle 23, guaran- 
tee sealing Inside the distribution chamber 43. 
[0039] The distribution chamber 43 is supplied by the 
pipe 18. The pipe 18 has two portions: a first position 
18a Is provided in the column-type support 1 3. The por- 
tion 18a has at one end an element 46 for connection 
to external piping leading to the pre-mixing unit 10 and 
on the other hand the opposite end ends with an en- 
largement which constitutes a seat to accommodate a 
sealing "ellcoflex" 47, between the first portion 18a of 
the pipe 18, and a second portion 18b provided on the 
bush element 33. 

[0040] The "elicoflex" consists of a toroidal or dough- 
nut-shaped body, made of material suitable for providing 
the seal, inside which there is provided a resilient ele- 
ment. When the "elicoflex" is accommodated in its seat, 
the resilient element tends to expand, thus forcing the 
sealing surfaces of the toroidal element against the seat. 
By this means, an optimum seal is guaranteed even in 
extreme conditions. 

[0041] The pipe 18b is provided in the enlarged por- 
tion 41 of the plate extension 37, between the pair of 
through holes, which are symmetrical relative to the axis 
39. The pipe 18b consists of a preferably oblique 
through hole, which has a first mouth on the wall of the 
plate extension 37. at the pipe 1 8a, and a second mouth 
at the cavity 42. 

[0042] Fitting and detachment of a device for connec- 
tion of a nozzle of a pre-mixing chamber of a gas turbine, 
to a housing of the pre-mixing chamber, according to the 
invention, are extremely simple and quick, and in par- 
ticular, take place as described hereinafter 
[0043] Fitting is carried out by accommodating the 
nozzle 23, which is integral with the bush 31 , in the seat 
32 of the housing 1 2 of the pre-mixing chamber 1 1 , after 
having previously positioned the "elicoflex" 47. The 
screws 38 are then inserted in the corresponding holes 
in the plate extension 37, and are tightened inside the 
threaded holes of the housing 12. Subsequently the 
connections formed are tightened in order to prevent ro- 
tation of the screws. 

[0044] Detachment takes place by removing the 
screws 38 and then disconnecting the bush element 33, 
which is integral with the nozzle 23, for maintenance 
and/or replacement, as required. 

[0045] In a known manner, during functioning of a gas 
turbine which contains the device for connection of a 
nozzle of a pre-mixing chamber of a gas turbine, to a 
housing of the pre-mixing chamber, according to the in- 
vention, fuel is supplied via the pipe 17 to the outer el- 



ement 21a of the swirler 21. The fuel passes into the 
pre-mixing chamber 1 1 , in which a mixture of air and fuel 
is formed. Formation of the mixture is assisted by the 
turbulence of the air, caused by the swirler 21 . Subse- 

s quently. the mixture passes through the nozzle 23. and 
into the combustion chamber, where it burns. The bush 
element 33 according to the invention compensates for 
all the stresses which are exerted on the nozzle 23, and 
keeps it locked in a firm, secure manner on the housing 

10 12 of the pre-mixing chamber 11 . 

[0046] In addition, via the pipe 18. fuel is supplied in- 
side the distribution chamber 43. From there, via the 
pipes 44, the fuel passes into the combustion chamber, 
where it feeds the pilot flame. The seal between the por- 

IS tions 18a and 18b of the pipe 18 is guaranteed by the 
"elicoflex" 47. In addition, the seal of the distribution 
chamber 43 is guaranteed by the brazings 36. 45 inter- 
posed between the nozzle 23 and the bush element 33. 
[0047] It will be appreciated that modifications and 

20 variants are possible, such thai the bush element 33 can 
be rendered integral with the nozzle 23 by micro-fusion, 
thus making it unnecessary to produce the brazings 36. 

the housing 12 of the pre-mixing chamber 11 by means 
25 of any number of screws 38. according to the contingent 
design requirements, and in different embodiments, it 
can be locked by means of bolts or other elements which 
are easy to dismantle. 

[0048] The embodiment described relates to a turbine 
30 supplied with gaseous fuel, and it will be appreciated 
that the device for connection according to the present 
invention can advantageously also be applied to a tur- 
bine which is supplied with liquid fuel. In this embodi- 
ment, the shaped ogival element 22 is an injector. 
3S [0049] In practice, it has been found that a device for 
connection of a nozzle of a pre-mixing chamber of a gas 
turbine, to a housing of the pre-mixing chamber, accord- 
ing to the invention, is particularly advantageous, be- 
cause it makes it possible to simplify considerably the 
40 operations of maintenance of the turbine, and also 
makes it possible optionally to carry out replacement of 
the nozzle of the pre-mixing unit, in a manner which is 
substantially simple and quick. 

[0050] In addition, although the pipe which supplies 
4S to the distribution chamber is produced in two separate 
portions, it has optimum seating characteristics. This is 
obtained by using the "elicoflex" ring, which even in ad- 
verse operating conditions guarantees a high level of 
reliability. 

so [0051 ] To this there must also be added the consider- 
able economic viability and reliability of the device. 
[0052] A device thus designed, for connection of a 
nozzle of a pre-mixing chamber of a gas turbine, to a 
housing of the pre-mixing chamber, can be subjected to 

55 many modifications and variants, all of which come with- 
in the scope of the invention; in addition, all the details 
can be replaced by elements which are technically 
equivalent. 
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[0053] In practice, any materials and dimensions can 
be used, according to the technical requirements. 



Claims 

1 . Device (31 ) for connection of a nozzle (23) of a pre- 
mixing chamber (11 ) of a gas turbine, to a housing 
(12) of the pre-mixing chamber (11), characterised 
in that it comprises at least one flange (33) which 
clasps and retains the said nozzle (23). the said 
flange (33) being connected in a detachable man- 
ner to the said housing (12) of the said pre-mixing 
chamber (11). so as to render the said nozzle (23) 
integral with the said housing (12) of the said pre- 
mixing chamber (11). 

2. Device (31) for connection, according to Claim 1, 
characterised in that the said flange (33) is pro- 
duced by means of a bush element in which the said 
nozzle (23) is inserted, the ends of the said bush 
element being connected in a non-detachable man- 
ner on one side to the said nozzle (23), and in a 
detachable manner on the other side to the said 
housing (12) of the said pro-mixing chamber (11). 

3. Device (31) for connection, according to Claim 2, 
characterised in that the said bush element (33) has 
a first end which is provided with an edge (34) which 
projects towards the interior, such as to form a 
shoulder which abuts a projecting portion (35) of the 
said nozzle (23). on the other hand a second end 
of the said bush element (33) having a plate exten- 
sion (37), which projects towards the exterior and 
is provided with through holes, the said bush ele- 
ment (33) being placed with the said plate extension 
(37) such as to abut a front portion of the said hous- 
ing (12) of the said pre-mixing chamber (11), with 
the said through holes aligned with holes in the said 
housing (12) of the said pre-mixing chamber (11). 
threaded locking elements (38) being inserted in the 
said through holes in the said bush element (33) 
and in the said housing (12) of the said pre-mixing 
chamber (11), such as to form the said removable 
or detachable connection between the said nozzle 
(23) and the said housing (1 2) of the said pre-mixing 
chamber (11). 



4. 



5. 



Device (31) lor connection, according to Claim 3, 
characterised in that the said projecting portion (35) 
of the said nozzle (23) is substantially annular. 

Device (31) for connection, according to Claim 3or 
4, characterised in that there are three of the said 
through holes in the said bush element (33), a pair 
of the said holes being provided in a position which 
is symmetrica) relative to an axis of symmetry (39), 
in a part in which a column-type support (1 3) is con- 
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nected to the said housing (12) of the said pre-mix- 
ing chamber (11), a third hole being provided in line 
with the said axis of symmetry (39) of the said bush 
element (33). and in a part opposite that in which 
the said column-type support (13) is connected to 
the said housing (12) of the said pre-mixing cham- 
ber (11). 

6. Device (31 ) for connection, according to Claim 2.3 
or 4. characterised in that the said nozzle (23) has 
an annular cavity (42) around which the said bush 
element (33) is superimposed, between the said 
cavity (42) of the said nozzle (23) and the said bush 
element (33) there being provided a distribution 
chamber (43) which can be supplied with fuel by at 
least a first pipe (18), and from which the said fuel 
is discharged and is admitted into a combustion 
chamber disposed downstream from the said noz- 
zle (23), via pipes (44). 

7. Device (31) for connection, according to Claim 6, 
characterised in that, interposed between the said 
nozzle (23) and the said bush element (33). and 
substantially along each of the two sides of the said 
distribution chamber (43). there is provided a weld 
or brazing (36, 45). which is accommodated in Its 
own seat. 

8. Device (31 ) for connection, according to Claim 6 or 
7, characterised in that the said bush element (33) 
has an enlarged portion (41 ) contained between the 
said pair of through holes, the said enlarged portion 
(41 ) having a through hole which forms an end por- 
tion (18b) of the said supply pipe (18) of the said 
distribution chamber (43). 

9. Device (31) for connection, according to Claim 8, 
characterised in that the said through hole which 
forms the said end portion ( 1 8b) of the said pipe for 
supply to the said distribution chamber (43), is con- 
nected to a second portion (18a) of the said pipe 
(18) for supply to the said distributbn chamber (43), 
contained in the said column-type support (13), the 
sealing between the said hole which forms the said 
end portion (18b) of the said pipe (18) and the said 
second portion (I8a) of the said pipe (18) being 
guaranteed by a "elicoflex" (47). which is accommo- 
dated in its own seat. 

10. Device (31) for connection, according to Claim 6. 
characterised in that the said second pipes (44) are 
provided inside a body of the said nozzle (23). and 
open into the said combustion chamber, on a front 
portion ol the said body of the said nozzle (23). 

11. Nozzle (23) of a pre-mixing chamber (11) of a gas 
turbine, designed to be associated with a housing 
(12) of the said pre-mixing chamber (11) by means 
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of a device (31 ) for connection, according lo Claim 
1 . characterised in that it comprises at least one an- 
nular cavity (42). which is connected to at least one 
first pipe (18) for supply of fuel and also to a plurality 
of second pipes (44) for distribution of the said fuel 
to the combustion chamber, the said second pipes 
(44) being provided inside a body of the said nozzle 
(23). 
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